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ABSTRACT
Background: In January 2015, an outbreak of cholera occurred in Andoni, Rivers State. We investigated to identify risk 
factors for infection and institute control measures.
Methods: An un-matched case-control study with 62 cases and 62 neighborhood controls was conducted. A case was 
defined as an individual aged 5 years or more with three or more episodes of loose watery stool with or without vomiting 
residing in Andoni from 11th-18thJanuary 2015. A control was a person without history of loose watery stool and vomiting, 
but residing in Andoni. A Semi-structured questionnaire was used to collect data on demographic characteristics, clinical 
information and risk factors. Univariate, bivariate and multivariate analysis was performed using Epi-info version 7. 
Twenty-one stool samples and 6 water samples from open wells and ponds were analyzed. 
Result: Median ages for cases and controls were 8.5 (range; 2– 65) and 18 (2–70) years respectively. Females were 
32(51.6%) of cases and 36(56.5%) of controls. The cases and controls did not differ in age and sex. Cases were less likely than 
controls to wash hands with soap after using the toilet (OR:0.4, Cl:0.17–0.96) and to drink from tap water (OR:0.09, 95% 
CI:0.01–0.69). Hand washing with soap and water remained protective of the disease after controlling for potential 
confounders. Eleven (52.4%) of the clinical samples and 6 (100%) of the water samples yielded vibrio cholera non O1/O139.    
Conclusion: Unhygienic hand washing practices was identified as a risk factor for cholera infection. The source of the 
outbreak possibly resulted from contaminated wells and ponds. We provided community health education on personal 
hygiene, with emphasis on hand washing with soap, and recommended super chlorination of wells.
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INTRODUCTION
holera is an acute diarrheal infection Ccaused by the bacterium Vibrio 1cholera.  Only two serogroups of the 
bacterium is known to cause epidemics and 
2these are 01 and 0139.  Symptoms of cholera 
are classical and characterized by acute 
watery diarrhea typically known as rice 
water stools as a result of its characteristic 
appearance. Vomiting, abdominal pain and 
fever may also occur. More than 60% of those 
infected remain asymptomatic and continue 
to pass Vibrio cholera in faeces. About 80% of 
symptomatic cases have mild illness while 
20% experience acute watery diarrhea with 
3severe dehydration.
 The global burden of cholera remains high, 
and largely unknown because most cases are 
unreported. Approximately 1.3 billion 
people are at risk for cholera in endemic 
countries with an estimated 2.86 million 
cholera cases and 95,000 deaths occurring 
4annually in endemic countries.  The disease 
is endemic in developing countries of Africa, 
Asia, the Middle East, and South and Central 
America where there is scarcity of portable 
water and poor environmental hygiene. Sub-
Saharan Africa accounts for most of this 
5burden. Cholera is mainly transmitted faeco-
orally, by ingestion of food or water 
contaminated with vibrio cholera. Other 
common vehicles of infection include 
contaminated fish and shellfish, produce, or 
leftover cooked grains that have not been 
6reheated properly. Person-to-person 
transmission of cholera can also occur but 
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this is extremely rare because a high dose of 
the bacteria is needed to cause disease in 
healthy subjects.
Risk factors for cholera appear to vary from 
one geographical region to another. In 
Nigeria, risk factors that have been identified 
include street vended water and not washing 
of hands with soap before eating food in 
7Kano. Drinking water sold by water vendors 
was also connected with increased risk of 
contracting the disease. In Katsina, the 
outbreak of the disease was linked to faecal 
8contamination of well water from sellers.  In 
2010, a large outbreak of cholera occurred in 
Nigeria, and was speculated to be directly 
related with sanitation and water supply. 
The hand dug wells and contaminated ponds 
being relied on by most of the Northern states 
as source of drinking water was a major 
t r a n s m i s s i o n  r o u t e  d u r i n g  t h e 
9outbreak. Population movement has also 
b e e n  i d e n t i fi e d  t o  i n c r e a s e  r i s k  o f 
transmission. This may be the case in Nigeria 
where cholera infection is endemic and 
outbreaks occur commonly. Since the first 
appearance of epidemic cholera in 1972, 
10intermittent outbreaks have been occurring . 
In 2010, a severe outbreak which started in 
northern Nigeria and spread to the other 
parts of the country affected about 3,000 
10persons and claimed 781 lives . 
Sporadic cases have also been reported. In 
week 35 in 2017, a total of 424 suspected cases 
of Cholera and one death (CFR, 0.24%) were 
reported from seven LGAs and three States; 
Borno – 409, Kaduna - 3 and Kano – 12 in 
week 35 compared with zero cases reported 
11during the same period in 2016.  In January 
2015, an outbreak of cholera occurred in 
Andoni Local Government Area of Rivers 
State. This was following a report from the 
Medical Officer of Health in the L.G.A and a 
confirmation of a case by the State WHO. The 
outbreak was said to have started in Ukwa 
community, and spread to neighboring 
communities. There were 77 cases of fever 
and acute watery diarrhea and 10 reported 
deaths within two days. We investigated the 
outbreak to identify possible risk factors for 




The study was conducted in Andoni Local 
Government Area in Rivers State. The LGA is 
a riverine community made up of 12 wards. 
The major occupations of the people are 
fishing and trading. Source of drinking water 
in most towns and villages is rainwater 
collected into ponds or containers at home 
during the rainy season, and stream or well 
water in dry season. It has an area of 233 km² 
and an estimated population of 211,009 
according to the 2006 census.
There are no toilet facilities in most homes in 
Andoni community and the source of excreta 
disposal is the overhung community latrine. 
There are 27 Primary health care centers and 
one general hospital in the LGA. Private 
hospital and Patent Medicine Vendors are 
also present in various towns in the LGA. The 
suspected Cholera outbreak affected 20 
communities in 9 wards including Ngo, 
Ukwa, Agana, Unyengala, Ayamboko, 
Okama-Agana, Oronija, Ayama-Agana, 
EgwedeIlotombi, Oyorokoto, Isiama, 
Agwutobolo, Okoloile, Ebukuma, Okorolo, 
Asukama, Unyeada, Ajakajah and Ataba. 
Study population: Residents of Andoni LGA 
who had symptoms of cholera at the time of 
investigation.
Study Design: The study was an un-matched 
case-control study
Case definition: We defined a suspected case 
of cholera as any person aged 5 years or more 
residing in Andoni LGA with history of three 
or more episodes of loose watery stools, with 
thor without vomiting from the 8 of January, 
2015. 
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A control was defined as neighbour aged 5 
years or more residing on either side of the 
patient's house about 3 to 5 houses away, 
with no history of acute watery diarrhoea and 
vomiting within the 5 days prior to the study.
Inclusion Criteria
1. All persons passing watery diarrhea 
with vomiting and abdominal cramps 
irrespective of age and sex
2. Persons who has had history of passage 
of watery diarrhoea with vomiting and 
abdominal cramps in the last  5 days 
Exclusion Criteria
1. Unconscious patients
2. Patients who are critically ill to respond 
to the questions
3. Non consenting participants
Case Finding/Subject Recruitment
Six out of 12 towns affected were sampled. 
Active case search was carried out to find 
persons having symptoms suggestive of 
cholera. Data was collected on cases using 
line-list. A case control study was conducted 
using persons who met the eligibility criteria.
DATA COLLECTION TECHNIQUE
Structured interviewer administered 
questionnaire was used to obtain information 
f r o m  b o t h  c a s e s  a n d  c o n t r o l .  T h e 
questionnaire contained information on 
demographic characteristics,  clinical 
symptoms, possible risk factors and general 
knowledge on cholera. Cases and controls 
were selected in a ratio of 1:1. Total of 124 
q u e s t i o n n a i r e s  w e r e  a d m i n i s t e r e d , 
comprising of 62 cases and 62 controls.
Data Management
Data was entered into an excel spreadsheet 
and cleaned, and then exported and analyzed 
in Epi-info version 7. Descriptive analysis of 
outbreak data by person, place and time was 
performed.  Univariate  analysis  was 
expressed as frequency distribution, 
percentages, mean, standard deviation and 
rates (attack rate, case-fatality rate). Bivariate 
analysis was used to identify potential risk 
factors using chi-square test at  95% 
confidence level or alpha level of 5%. An 
exposure was considered a risk factor if the 
odds of association with cholera-case status 
at 95% confidence interval were statistically 
significant based on a p-value of 0.05.
Laboratory Investigations
A total of 21 clinical samples were collected 
from in-patients in the Primary Health 
C e n t r e  o r  P r i v a t e  h o s p i t a l s  a n d  6 
environmental (water) samples were 
collected at different points (wells and 
ponds) where inhabitants of the communities 
patronized as sources of water for domestic 
use. All the samples were transported in 
Cary-Blair and Alkaline Peptone water in a 
reverse cold chain to the testing laboratory 
f o r  a n a l y s i s  a n d  c h a r a c t e r i z a t i o n . 
Thiosulphate-citrate bile salt-sucrose (TCBS) 
agar was used to culture vibrio cholerae, and 
polyvalent antisera used to determine 
serotypes.
Ethical Consideration
Verbal informed consent was obtained from 
all participants and they were assured of 
confidentiality of the information they 
provided.     
    
Environmental Assessment
A walk through survey and assessment of the 
surroundings of the affected communities 
was conducted. Physical assessment of the 
toilet facilities, drinking water storage and 
refuse disposal facilities were also conducted 
in the selected affected communities.
RESULTS
Overall, a total of 1034 cases and 19 deaths 
occurred in the LGA, with an estimated total 
population of 211,009 resulting in an attack 
rate of 375 persons/100,000 population, and a 
case fatality rate of 1.84%. Majority of cases, 
412(39.8) were under-fives, while the elderly 
age group (6.3%) constituted the least 
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The shape of the epicurve was suggestive of a 
common source propagated epidemic 
[Figure 1]. The index case was reported on the 
5th of December with multiple peaks over the 
three months period. The last reported case 
was reported on the 12th of February.
Univariate Analysis
We recruited 62 frequency-matched case-
control pairs from six randomly selected 
communities, for the case-control study. The 
median age of cases from the case-control 
study was 8.5 years (range of 5-70years) 
while that of the control was 18 years (range 
5-70years). Female were 32 (51.6%) of the 
cases and 36 (56.5%) of controls. Of the 62 
cases, 60 (96.8%) had diarrhea, 29 (46.8%) had 
vomiting and 30 (48.4%) had abdominal 
cramp. The major sources of water are well 
water for both cases and controls and sachet 
proportion of cases. Median age of cases was 7.5 years with a range of 5 years to 85 years. 
Females constituted 576(55.7%) of affected cases.
water for the cases.
Seventeen (27.4%) of the cases wash hands 
before eating and 10 (16.1%) of the cases wash 
hands after use of toilet. None of the cases and 
controls boil their water before drinking and 
only 1.61% of cases has ever chlorinated 
drinking water while two (3.2%) cases store 
drinking water in a container without cover.
All (100%) of the cases and almost all 
controls, 61(98.39%) did not have toilet 
facilities in their households. Most of the 
respondents (72.6% of cases and 69.35% of 
c o n t r o l s )  d e f e c a t e  i n t o  t h e 
stream/community latrines. Only 5(8.06%) 
c a s e s  h a d  c o n t a c t  w i t h  a 
suspected/confirmed diarrhea case. Seven 
(11.29%) of the cases had attended a 
gathering in the one week preceding illness 
as compared to 10 (16.13%) of controls.
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Risk Factors for Cholera
Table 1: Result of Bivariate Analysis for Risk factors for Cholera infection in Andoni LGA, Rivers State, 
February 2015
Also, people who washed their hands with 
soap and water after defecation were less 
likely to contact cholera (OR; 0.4,CI:0.2-0.9) 
than those who did not [Table1].
S/N Exposure Variable  Case 
n= 62 (%) 
Control 




1 Drinking from borehole 4 (6.45) 6 (9.68) 0.64 0.17- 2.40 
2 Drinking tap water 1 (9.09) 10 (90.91) 0.09 0.01- 0.69 
3 Drinking Sachet Water  20 (32.26) 12 (19.35) 1.98 0.87- 4.63 
4 Drinking stream water 6 (9.68) 22 (35.48) 0.19 0.07- 0.52 
5 Drinking well water 25 (40.32) 31 (50) 0.68 0.33- 0.38 
6 Drinking pond water 17 (27.42) 12 (19.35) 1.57 0.67- 3.65 
7 Ate Sea food 53 (85.5) 42 (67.7) 2.80 1.16- 6.79 
8 Store water in container with cover 60 (96.97) 61 (98.39) 0.49 0.04 -5.56 
9 Wash hands before eating  17 (27.42) 15 (24.19) 1.18 0.53 -2.65 
10 Wash hands with soap and water after defecation  10 (16.13) 20 (32.26) 0.40 0.17 - 0.96 
11 Defecate in Community Latrine 45 (72.58) 43 (69.35) 1.17 0.54 -2.54 
12 Contact with diarrhea case 5 (8.06) 3 (4.92) 1.70 0.39 -7.43 
13 Age less than 5years 19 (30.65) 10 (16.13) 2.29 0.97 -5.46 
 
Exposure B Odds Ratio Confidence Interval 
Drinking Tap water  -2.105 0.122 0.14 – 1.03 
Wash hands with soap and water after 
defecation 
-1.222 0.326 0.13 –  0.81 
 
Table 2: Multivariate Logistic Regression for Risk/Protective Factors to cholera outbreak 
in Andoni LGA
Unconditional logistic regression revealed 
that hand washing with soap and water after 
defecation was protective of the disease after 
controlling for possible confounding 
variables. [Table 2]
Laboratory Results
Eleven out of 21 clinical (stool) samples and 6 
water samples yielded polymicrobial growth 
of coliform species and Vibrio cholerae on 
selective media (MCA, SSA and TCBS) used. 
The recovered coliform species were 
biochemically confirmed to be Salmonellae 
typhi while the Vibrio cholerae isolates were 
serologically confirmed as non 01/0139.
DISCUSSION
The outbreak in Andoni was caused by more 
than one micro-organism. Bacteriological 
Result of bi-variate analysis for risk factors 
for cholera revealed that drinking tap water 
was protective of the disease with an odds 
ratio of 0.1 and Confidence Interval 0.0-0.7. 
examination revealed Salmonellae typhi and 
Vibrio cholerae isolates non 01/0139 as the 
causative organism. This implies that not 
everyone line listed suffered from cholera. 
The non O1/O139 has been reported to cause 
a milder form of gastroenteritis and less fever 
than the O1 and O139 and are normally 
associated with sporadic cases and small 
10,12outbreaks.  The shape of the epi-curve 
suggests that certain amount of person-to-
person transmission may have occurred. This 
is consistent with studies outside Nigeria 
were person to person contact was seen as a 
13major source of transmission.  The burial of 
those killed by cholera was not fully 
highlighted in the study but corpse of cholera 
patients are highly infectious through body 
13fluid contact and could be another source of 
person to person transmission of the disease 
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in this outbreak. There was increase in the 
population size of the communities affected 
during the end of year festivities. This may 
have led to a strain on the community water 
sources, which became contaminated. 
14 10 Studies in the Kenya  and Nigeria have also 
found contaminated water supplies to be 
major sources of cholera outbreak.
A physical assessment of the affected 
communities revealed very poor drinking 
water sources, inadequate refuse and sewage 
disposal methods. The community latrine 
where majority of the inhabitants defecate 
was an overhung toilet which empties 
directly into the stream. The residents 
defecate, fish from and eat of the various sea 
foods from the same water body. Studies 
13  15  carried out in Germany, France, and 
16Calabar Nigeria showed that sea foods have 
been implicated in the risk factors for cholera. 
In this study however, people who ate sea 
foods were not significantly more at risk than 
those who did not.
Our investigations therefore suggests that the 
outbreak was likely caused by drinking from 
pond/stream and well water, which were 
visibly polluted and contaminated with vibrio 
cholera. This is consistent with studies done in 
17 18 10 Papua New Guinea , India and Nigeria
among others.
Our study also showed that drinking from 
tap water was protective of the disease, this in 
agreement with the study in Papua New 
Guinea where piped water was protective of 
17cholera . Hand washing with soap after 
defecation was protective against infection. 
This has been emphasized by previous 
researchers as a simple, cheap and effective 
measure to reduce spread of infectious 
17-19diseases in many environment.
CONCLUSION 
The investigation of cholera outbreak in 
Andoni LGA, Rivers state revealed attack 
rate 0.375% and a CFR of 1.84%. Hand 
washing with soap after defecation was 
identified as being protective of the disease. 
Contaminated wells and ponds were the 
likely sources of infection. The State Ministry 
of Health was supported by partners to 
institute prevention and control measures by 
provision of technical support, supply of 
medical kits and community sensitization. 
There is need for continuous community 
health education on the critical times of hand 
washing, especially after defecation. 
Alternate sources of portable drinking water 
should be provided in affected communities 
of Andoni LGA of Rivers State.
REFERENCES
1. World Health Organisation. Cholera fact sheet. 
h t t p : / / w w w . w h o . i n t /  m e d i a c e n t r e / 
factsheets/fs107/en/>.  2017.
2. World Health Organization. Cholera vaccines: 
WHO position paper. Weekly Epidemiological 
Report. 2010;13(85):117-28.
3. New Zealand Food Safety Authority. Vibrio 
Cholera. Microbial pathogen data sheet 2011. 
http://www.foodsafety.govt.nz/ elibrary/industry/ 
Vibrio_Cholerae-Science_Research.pdf.
4. World Health Organization. Cholera. Fact sheet 




5. Griffith DC, Kelly-Hope LA, Miller MA. Review 
of reported cholera outbreaks worldwide, 
1995–2005. The American Journal of Tropical 
Medicine and Hygiene. 2006; 75 (5): 973 – 77
6. Wong KK, Burdette E, Mintz E. Infectious Diseases 
Related to Travel In Travelers' Health Yellow Book, 
Cholera, Chapter 5: 2010.
7. Lipp EK, Huq A, Colwell RR. Effects of global 
climate on infectious disease: the cholera model. 
Clin Microbiol Rev. 2002;15(4):757–70. 
8. Umoh JU,  Ades iyun AA,  Adekeye  JO. 
Epidemiological Features of an outbreak of 
Gastroenteritis/Cholera in Katsina, Northern 
Nigeria.J Hyg Camb.1983;91:101–11.
9. Igomu T. Cholera epidemic: Far from being over. 
 NBF.www.nigerianbetforum.com
10. Adagbada A.O., Adesida S.A, Nwaokorie F.O., 
Niemogha M, Coker A.O. Cholera Epidemiology 
in Nigeria: an overview. Pan Afr Med J. 2012, Vol. 
12: 59
11. F e d e r a l  M i n i s t r y  o f  H e a l t h .  W e e k l y 
Epidemiology Report. Nigeria Centre for Disease 
Control ( NCDC ) Federal Ministry of Health - 
Nigeria. 3, (2017).
145
12. Centre for Disease Control. Non-O1 and non-
O139 Infections. Sources of Infection & Risk 
Factors for Cholera. CDC.2014. at http:// 
w w w . c d c . g o v / c h o l e r a / n o n - 0 1 - 0 1 3 9 -
infections.html
13. H u e h n  S ,  E i c h h o r n  C ,  U r m e r s b a c h  S , 
Breidenbach J, Bechlars S, Bier N, et al. Pathogenic 
vibrios in environmental, seafood and clinical 
sources in Germany. Int J Med Microbiol. 
2014;304(7):843–50.
14. Onyango, D., Karambu, S., Abade, A., Amwayi, S. 
& Omolo, J. High case fatality cholera outbreak in 
Western Kenya, August 2010. Pan Afr Med J . 
2 0 1 3 : 2 4 ( 1 5 ) : 1 0 9 .  d o i :  1 0 . 1 1 6 0 4 / p a m j . 
2013.15.109.2270.
15. Robert-Pillot A, Copin S, Himber C, Gay M, 
Quilici ML. Occurrence of the three major Vibrio 
species pathogenic for human in seafood 
products consumed in France using real-time
Nigerian Journal of Medicine, Vol. 27  No. 2, April - June, 2018 ISSN 1115-2613
 PCR. Int J Food Microbiol. 2014;189:75–81.
16. Eja ME, Abriba C, Etok CA, Ikpeme EM, Arikpo 
GE, Enyi-Idoh KH, et al. Seasonal occurrence of 
vibrios in water and shellfish obtained from the 
Great Kwa River estuary, Calabar, Nigeria. Bull 
Environ Contam Toxicol. 2008;81(3):245–8.
17. Rosewell A, Addy B, Komnapi L, Makanda F, 
Ropa B, Posanai E, et al. Cholera risk factors, 
Papua New Guinea, 2010. BMC Infect Dis. 
2012;12:287.
18. Fredrick T, Ponnaiah M, Murhekar M V, 
Jayaraman Y, David JK, Vadivoo S, et al. Cholera 
outbreak linked with lack of safe water supply 
following a tropical cyclone in pondicherry, 
India, 2012. J Health Popul Nutr. 2015;33(1):31–8.
19. Lamond E., Kinyanjui J. Cholera outbreak  
guidelines preparedness prevention and control. 
Oxfam, 2012; 20-31
146
